, was isolated from a desert soil crust sample collected in the Shapotou region of Tengger Desert, north-west China. The isolate grew well on International Streptomyces Project (ISP) media 2, 3, 5 and 7, YS and Bennett's agar; it produced spherical bodies and formed clumps on the aerial mycelia on ISP 5 agar plates. Chemotaxonomically, the strain contained meso-diaminopimelic acid as the diagnostic diamino acid, arabinose and galactose as the diagnostic sugars in whole-cell hydrolysates, MK-9(H 4 ) as the sole isoprenoid quinone, and iso-C 16 : 0 , iso-C 16 : 0 2-OH and iso-C 16 : 1 H as the major cellular fatty acids, without mycolic acids. The profile of the phospholipids mainly comprised diphosphatidylglycerol, phosphatidylethanolamine and hydroxyphosphatidylethanolamine. Actinophytocola oryzae was first described and proposed as the type species of the genus Actinophytocola by Indananda et al. (2010), with a single strain isolated from the root of Thai glutinous rice plant. Later, four more species of the genus Actinophytocola from different types of soil samples were identified (Otoguro et al., 2011; Ara et al., 2011; Guo et al., 2011) . One of the genus-specific morphological features is that no sporangium-like structures are produced. Here, we report another strain belonging to the genus Actinophytocola discovered from a desert soil crusts sample collected in the Shapotou region of the Tengger Desert, north-west China. Based on the taxonomic studies using a polyphasic approach, the strain represents a novel species of the genus Actinophytocola.
buffers to adjust the pH: for pH 5.0, 0.1 M citric acid/0.1 M sodium citrate; pH 6.0-8.0, 0.1 M KH 2 PO 4 /0.1 M NaOH; pH 9.0-10.0, 0.1 M NaHCO 3 /0.1 M Na 2 CO 3 ; pH 11.0-11.5, 0.1 M Na 2 HPO 4 /0.1 M NaOH. Tolerance to NaCl was examined on ISP 5 with different NaCl concentrations [0-20 % (w/v) , at intervals of 0.5 %]. Catalase and oxidase activities were determined following the procedure described previously . Metabolic characters were determined by the GEN III MicroPlate system (Biolog), and API 50CH and API ZYM test kits (bioMérieux) according to the manufacturers' instructions. Hydrolysis of gelatin and starch, and production of H 2 S were tested as described by Smibert & Krieg (1994) . Other physiological tests of the novel strain were examined according to previously described procedures (Yuan et al. 2008) . The type strains of five described species of the genus Actinophytocola (A. oryzae The Gram-reaction was tested by the standard Gramstaining method and observed using light microscopy (Axio Scope.A1 Vario; Zeiss). Cultural and morphological characteristics were recorded after growth for 7-30 days at 28 u C on ISP 2, ISP 3, ISP 4, ISP 5, ISP 6 ISP 7, yeast extract-soluble starch agar (YS; 2 g yeast extract; 10 g soluble starch and 15 g agar l
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; pH 7.3) and Bennett's agar (10 g yeast extract, 10 g beef extract, 20 g NZ amine type A, 10 g maltose monohydrate and 15 g agar l
; pH 7.3). The morphology of hyphae was examined using the coverslip technique (Zhou et al., 1998) and then observed by light and scanning electron microscopy (Quanta 200; FEI) using gold-coated dehydrated specimens of 10-to 28-day-cultures from ISP 4 and ISP 5 agar. Spore motility was tested by light microscopic observation of cells suspended in phosphate buffer (pH 7.0, 1 mM) for approximately 2 h at 28 u C.
Strain I12A-02593 T grew well on ISP 2, ISP 3, ISP 5, ISP 7, YS and Bennett's agar, and moderate growth occurred on ISP 4 and ISP 6 agar. Non-fragmented but branched substrate mycelium was pale yellow to grey-brown in different media, with no soluble pigments produced. Aerial mycelium was only observed on ISP 5 agar, with spherical bodies (Fig. 1a) and clumps (Fig. 1b) , but release of spores from these was not observed. Growth occurred at 10-37 u C, pH 5.0-10.0 in ISP 5 medium with 0-3 % NaCl; growth was optimum at 28 u C and pH 7.0-9.0. Hydrolysis of gelatin, starch and urea, peptonization of milk and nitrate reduction were positive. H 2 S was not produced. Detailed physiological and biochemical characteristics of strain I12A-02593 T are given in the species description.
Biomass for chemotaxonomic analysis and molecular systematic studies was obtained by cultivation in shake flasks on a rotary shaker (150 r.p.m.) using trypticase soy broth (Difco) at 28 u C for 10 days. The sugar pattern and isomer of diaminopimelic acid in whole-cell hydrolysates were determined using TLC as described by Lechevalier & Lechevalier (1965 , 1980 . Polar lipids were extracted, examined by two-dimensional TLC and identified using previously described procedures (Minnikin et al., 1984) . Menaquinones were extracted according to Collins et al. (1977) and analysed by HPLC (Groth et al., 1997) . The extraction, derivatization and analysis of mycolic acids were determined with the Sherlock Mycobacteria Acids Identification System (MIDI) (Kellogg et al., 2001) . Cellular fatty acids were extracted, methylated and analysed using the Sherlock Microbial Identification System (MIDI) according to the manufacturer's instructions (Kroppenstedt, 1985; Meier et al., 1993) . MIDI Sherlock version 6.0 and the ACTIN1 database were employed for this analysis. Extraction of genomic DNA and PCR amplification of the 16S rRNA gene were done as described by Li et al. (2007) . Purified PCR products were sequenced with an ABI PRISM automatic sequencer. The obtained sequence was compared with available 16S rRNA gene sequences from the GenBank database using the BLAST program and the EzTaxon-e server (http://eztaxon-e.ezbiocloud.net; Kim et al., 2012) to determine an approximate phylogenetic affiliation. Multiple alignments with sequences of the most closely related taxa and calculations of levels of sequence similarity were carried out using MEGA software version 5 . Phylogenetic trees were reconstructed using the neighbourjoining method (Saitou & Nei, 1987) with K nuc values (Kimura, 1980 (Kimura, , 1983 and complete deletion gaps, and the maximum-parsimony (Kluge & Farris, 1969 ) and maximum-likelihood (Felsenstein, 1981) methods. The topology of the phylogenetic tree was evaluated by the bootstrap resampling method of Felsenstein (1985) with 1000 replicates. DNA-DNA hybridization experiments were carried out following the thermal renaturation method (De Ley et al., 1970) by using a UV-1700 spectrophotometer (Shimadzu) equipped with a DCW-2008 thermo bath. The G+C content of the genomic DNA was determined using the thermal denaturation (T m ) method (Marmur & Doty, 1962) , with Streptomyces griseus ATCC 23345 T as a reference.
Arabinose and galactose, and meso-diaminopimelic acid were detected from the whole-cell hydrolysates of strain I12A-02593 T as the diagnostic sugars and diamino acid, respectively. The phospholipids profile, as shown in Fig. S1 (available in the online Supplementary Material), mainly contained diphosphatidylglycerol (DPG), phosphatidylethanolamine (PE) and hydroxyphosphatidylethanolamine (OH-PE). Only MK-9(H 4 ) was detected in the menaquinone system. Mycolic acids were not detected. The major cellular fatty acids (.10 %) were iso-C 16 : 0 (34.2 %), iso-C 16 : 0 2-OH (15.6 %) and iso-C 16 : 1 H (13.0 %). The genomic DNA G+C content was 70.1 mol%. BLAST T (96.4 %). In the phylogenetic tree (Fig. 2 ) reconstructed using the neighbour-joining method based on the 16S rRNA gene sequences, strain I12A-02593 T formed a robust cluster with these five species of the genus Actinophytocola, which indicated that strain I12A-02593 T should be affiliated with the genus Actinophytocola. This conclusion was supported by the maximum-parsimony and maximum-likelihood analyses. However, DNA-DNA hybridization values between strain I12A-02593
T and the five recognized species of the genus Actinophytocola were in the range of 30-59 %, which is well-below the 70 % cut-off value generally recognized for genomic species (Stackebrandt & Goebel, 1994) , suggesting that strain I12A-02593 T should represent a novel species. Additionally, chemotaxonomic study results absolutely support the above conclusion. Strain I12A-02593 T shared the common chemotaxonomic characteristics of the recognized members of the genus Actinophytocola in containing meso-diaminopimelic acid in the whole-cell hydrolysates, arabinose and galactose as the diagnostic sugars, iso-C 16 : 0 as the predominant cellular fatty acid, and DPG, PE and OH-PE as the main phospholipids. Meanwhile, strain I12A-02593 T differed from H.-M. Sun and others the recognized species of the genus Actinophytocola in some phenotypic characteristics, namely, the menaquinone system and cellular fatty acid composition (Table 1) , as well as the morphological and some biochemical properties (Table 1) .
Based on the cultural and morphological characteristics, chemotaxonomic analyses and genotypic data presented above, it is proposed that strain I12A-02593 T represents a novel species of the genus Actinophytocola, with the name Actinophytocola gilvus sp. nov.
Emended description of the genus Actinophytocola Indananda et al. 2010
This description is as given by Indananda et al. (2010) with the following emendation. The major fatty acids are T ), which was isolated from desert soil crusts from the Shapotou region of Tengger Desert, north-west China. The genomic DNA G+C content of the type strain is 70.1 mol%.
